SEMICONDUCTOR DEVICE, ELECTRONIC DEVICE, ELECTRONIC 
APPLIANCE, AND METHOD OF MANUFACTURING A SEMICONDUCTOR 

DEVICE 

BACKGROUND OF THE INVENTION 

Field of the Invention 
[0001] 

The present invention relates to a semiconductor device, an electronic 
device, an electronic appliance, and a method of manufacturing a semiconductor 
device, and is especially suited to a stacked structure of semiconductor chips. 

Description of the Related Art 
[00021 

There exists a method for connecting stacked semiconductor chips by 
wire bonding to realize a three-dimensionally mounted structure of 
semiconductor chips in a conventional semiconductor device. FIG. 11 is a 
schematic cross-sectional view showing the structure of the conventional 

semiconductor device. 
[0003] 

In FIG. 11, lands 102 that connect conductive wires 104d, 105d are 
provided on a front surface of a carrier substrate 101, and projecting electrodes 
103 are provided on a rear surface of the carrier substrate 101. Semiconductor 
chips 104a, 105a are respectively provided with electrode pads 104b, 105b that 
connect conductive wires 104d, 105c. The semiconductor chip 104a is mounted 
face-up on the carrier substrate 101 via an adhesive layer 104c. In addition, the 
semiconductor chip 105a is mounted face-up via a mirror chip 106a that has 
adhesive layers 106b, 106c provided on both surfaces. Here, the mirror chip 
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106a is disposed between the semiconductor chips 104a, 105a so as to avoid the 

electrode pads 104b provided on the semiconductor chip 104a. 

[0004] 

The semiconductor chip 104a mounted on the carrier substrate 101 is 
electrically connected via the conductive wires 104d to the lands 102 on the 
carrier substrate 101, and the semiconductor chip 104b stacked on top of the 
semiconductor chip 104a via the mirror chip 106a is electrically connected via 
the conductive wires 105d to the lands 102 on the carrier substrate 101. The 
semiconductor chips 104a, 105a to which the conductive wires 104d, 105d are 
respectively connected are sealed by sealing resin 107. 
[0005] 

Here, by disposing the mirror chip 106a between the semiconductor 
chips 104a, 105a, it is possible to increase the gap between the semiconductor 
chips 104a, 105a. This means that the conductive wires 104d connected to the 
lower-level semiconductor chip 104a are prevented from contacting the 
upper-level semiconductor chip 105a, and it is possible to connect the lower-level 
semiconductor chip 104a by wire bonding even when semiconductor chips 104a, 
105a of an equal size are stacked. 
[0006] 

However, in the semiconductor device shown in FIG. 11, to connect the 
lower-level semiconductor chip 104a by wire bonding, it is necessary to dispose 
the mirror chip 106a between the semiconductor chips 104a, 105a, which 
increases the number of manufacturing processes and can lead to higher costs. 
[0007] 

For this reason, it is an advantage of the present invention to provide a 
semiconductor device, an electronic device, an electronic appliance, and a 
method of manufacturing a semiconductor device where increases in the number 
of manufacturing processes are suppressed and it is possible to increase the gaps 
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between stacked semiconductor chips. 

SUMMARY OF THE INVENTION 
[0008] 

To solve the above problems, a semiconductor device according to an 
aspect of the present invention includes a substrate provided with terminals for 
connecting conductive wires, a first semiconductor chip that is mounted face-up 
on the substrate and is electrically connected to the terminals provided on the 
substrate by the conductive wires, and a second semiconductor chip that has a 
projecting part formed on a rear surface thereof and is attached onto the first 
semiconductor chip via the projecting part. 
[0009] 

In this way, by stacking the second semiconductor chip on the first 
semiconductor chip, it is possible to fix the first semiconductor chip and the 
second semiconductor chip while maintaining a fixed gap between the first 
semiconductor chip and the second semiconductor chip. This means that while 
suppressing the increases in the number of manufacturing processes, it is 
possible to increase the gap between the first semiconductor chip and the second 
semiconductor chip, and it is possible to connect the first semiconductor chip by 
wire bonding even in the case where the first semiconductor chip and the second 
semiconductor chip are the same size. 
[0010] 

A semiconductor device according to an aspect of the present invention 
further includes an insulating resin that attaches the second semiconductor chip 
onto the first semiconductor chip via the projecting part. 
[0011] 

In this way, by stacking the second semiconductor chip on the first 
semiconductor chip via the insulating resin, it is possible to provide sufficient 
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insulation between the first semiconductor chip and the second semiconductor 
chip, and while suppressing the increases in the number of manufacturing 
processes, it is possible to attach the second semiconductor chip onto the first 
semiconductor chip. 
[0012] 

In a semiconductor device according to an aspect of the present invention, 
filler is mixed in with the insulating resin. By doing so, it is possible to reduce 
the hydrophilia of the insulating resin and to make the linear expansion 
coefficient of the insulating resin closer to that of the semiconductor chips, so 
that it is possible to ease the stress caused by the insulating resin and thereby 
improve the reliability of the semiconductor device. 
[0013] 

In a semiconductor device according to an aspect of the present invention, 
the insulating resin fills at least part of a region of a stepped part in which the 
projecting part is provided. By doing so, even in a case where end parts of the 
second semiconductor chip are made slim due to the formation of the projecting 
part on the rear surface of the second semiconductor chip, it is possible to 
reinforce the end parts of the second semiconductor chip that have been made 
slim with the insulating resin. 
[0014] 

A semiconductor device according to an aspect of the present invention 
includes a substrate provided with terminals for connecting conductive wires, a 
first semiconductor chip that is mounted face-up on the substrate, first electrode 
pads that are provided on the first semiconductor chip, first conductive wires 
that electrically connect the first electrode pads to the terminals provided on the 
substrate, and a second semiconductor chip that has a projecting part formed on 
a rear surface thereof. Second electrode pads are provided on the second 
semiconductor chip and an insulating resin encloses the first conductive wires 
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on the first semiconductor chip and attaches the second semiconductor chip onto 
the first semiconductor chip via the projecting part. Second conductive wires 
electrically connect the second electrode pads and the terminals provided on the 
substrate. A sealing resin seals the first semiconductor chip to which the first 
conductive wires are connected and the second semiconductor chip to which the 
second conductive wires are connected. 
[0015] 

In this way, by stacking the second semiconductor chip on the first 
semiconductor chip via the insulating resin, it is possible to maintain a fixed gap 
between the first semiconductor chip and the second semiconductor chip and to 
fix the first conductive wire on the first semiconductor chip with the insulating 
resin. This means that even in the case where the first semiconductor chip to 
which the first conductive wires are connected is sealed with resin, it is possible 
to prevent the first conductive wires fi:om becoming deformed due to the 
injection pressure of the sealing resin. In this way, it is possible to stack the 
second conductive chip on the first conductive chip that has been connected by 
wire bonding while suppressing the increases in the number of processes, with it 
also being possible to prevent abnormal connections for the first conductive 
wires. 
[0016] 

A semiconductor device according to an aspect of the present invention 
includes a substrate provided with terminals for connecting conductive wires, a 
first semiconductor chip that is mounted face-up on the substrate, first electrode 
pads that are provided on the first semiconductor chip, first conductive wires 
that electrically connect the first electrode pads to the terminals provided on the 
substrate, and a second semiconductor chip that has a projecting part formed on 
a rear surface thereof. Second electrode pads are provided on the second 
semiconductor chip. An insulating resin is provided between the first 
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semiconductor chip and the second semiconductor chip so as to be present at 
least below the second electrode pads and attaches the second semiconductor 
chip onto the first semiconductor chip via the projecting part. Second conductive 
wires electrically connect the second electrode pads to the terminals provided on 
the substrate. 
[0017] 

In this way, by stacking the second semiconductor chip on the first 
semiconductor chip via the insulating resin, it is possible to maintain a fixed gap 
between the first semiconductor chip and the second semiconductor chip and to 
support the region in which the second electrode pads are formed with the 
insulating resin. This means that even when second conductive wires are 
connected on the second electrode pads, it is possible to prevent damage to the 
second semiconductor chip due to ultrasonic vibration during wire bonding. 
While suppressing the increases in the number of processes, it is possible to 
stack the second semiconductor chip on a first semiconductor chip connected by 
wire bonding, and it is also possible to stably carry out the wire bonding. 
[0018] 

A semiconductor device according to an aspect of the present invention 
further includes an insulating layer formed on an entire rear surface of the 
second semiconductor chip including the projecting part. By doing so, it is 
possible to avoid short circuits between the rear surface of the second 
semiconductor chip and the first conductive wires, even when the first 
conductive wires connected to the first semiconductor chip are high, and it is 
possible to stably stack the second semiconductor chip on the first 
semiconductor chip connected by wire bonding. 
[0019] 

In a semiconductor device according to an aspect of the present invention, 
at least part of a region of the projecting part is formed so as to widen towards a 
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surface on which the projecting part is formed. By doing so, it is possible to 
effectively dissipate the stress applied to the end parts of the second 
semiconductor chip, even when the end parts of the second semiconductor chip 
have been made slim due to the formation of the projecting part on the rear 
surface of the second semiconductor chip. This means that it is possible to 
improve the strength of the end parts of the second semiconductor chip while 
preventing the first conductive wire from contacting the rear surface of the 
second semiconductor chip. 
[0020] 

In a semiconductor device according to an aspect of the present invention, 
a size of the second semiconductor chip is larger than a size of the first 
semiconductor chip. In this way, it is possible to dispose the second 
semiconductor chip on conductive wires that extend away ficom the first 
semiconductor chip without making the manufacturing process complex, and 
less space can be used when mounting semiconductor chips. 
[0021] 

Also, a semiconductor device according to an aspect of the present 
invention includes a substrate provided with terminals for connecting 
conductive wiring, a first semiconductor chip that is mounted as a flip -chip on 
the substrate, a second semiconductor chip that is mounted face-up on the first 
semiconductor chip via an adhesive layer, and first conductive wires that 
electrically connect the terminals provided on the substrate and the second 
semiconductor chip. A third semiconductor chip has a projecting part formed on 
a rear surface thereof and is attached onto the second semiconductor chip via the 
projecting part. Second conductive wires electrically connect the terminals 
provided on the substrate and the third semiconductor chip. 
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[0022] 

In this way, by stacking the third semiconductor chip on the second 
semiconductor chip, it is possible to maintain a fixed gap between the second 
semiconductor chip and the third semiconductor chip, it is possible to fix the 
second semiconductor chip and the third semiconductor chip, and while 
suppressing the increases in height, it is possible to provide the first 
semiconductor chip between the second semiconductor chip and the substrate. 
This means that while suppressing the increases in the number of 
manufacturing processes, it is possible to stack the third semiconductor chip on 
the second semiconductor chip connected by wire bonding, to reduce the space 
used, and to increase the number of stacked semiconductor chips. 
[0023] 

Also, an electronic device according to an aspect of the present invention 
includes a substrate provided with terminals for connecting conductive wires, a 
first electronic component that is mounted face-up on the substrate and is 
electrically connected to the terminals provided on the substrate by the 
conductive wires, and a second electronic component that has a projecting part 
formed on a rear surface thereof and is attached onto the first electronic 
component via the projecting part. 
[0024] 

In this way, by stacking the second electronic component on the first 
electronic component, it is possible to fix the first electronic component and the 
second electronic component while maintaining a fixed gap between the first 
electronic component and the second electronic component. This means that 
while suppressing the increases in the number of manufacturing processes, it is 
possible to increase the gap between the first electronic component and the 
second electronic component and it is possible to connect the first electronic 
component by wire bonding, even in the case where the first electronic 
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component and the second electronic component are the same size. 
[0025] 

Also, an electronic appliance according to an aspect of the present 
invention includes a substrate provided with terminals for connecting 
conductive wires, a first semiconductor chip that is mounted face -up on the 
substrate and is electrically connected to the terminals provided on the 
substrate by the conductive wires, a second semiconductor chip that has a 
projecting part formed on a rear surface thereof and is attached onto the first 
semiconductor chip via the projecting part, and an electronic component that is 
electrically connected to the first semiconductor chip and the second 
semiconductor chip via the substrate. 
[0026] 

In this way, it is possible to realize a stacked structure of semiconductor 
chips connected by wire bonding while suppressing the increases in the number 
of manufacturing processes, thereby reducing the cost of an electronic appliance. 
[0027] 

Also, a method of manufacturing a semiconductor device according to an 
aspect of the present invention includes a step of mounting a first semiconductor 
chip on a substrate provided with terminals for connecting conductive wires, a 
step of connecting the first semiconductor chip mounted on the substrate and 
the terminals provided on the substrate with conductive wires, and a step of 
attaching a second semiconductor chip, that has a projecting part formed on a 
rear surface thereof, onto the first semiconductor chip. . 
[0028] 

In this way, it is possible to stack the second semiconductor chip on the 
first semiconductor chip that is connected by wire bonding while preventing the 
conductive wires connected to the first semiconductor chip from contacting the 
second semiconductor chip, and it is possible to lower the cost of a stacked 



-9- 



structure of semiconductor chips connected by wire bonding. 
[0029] 

Also, a method of manufacturing a semiconductor device according to an 
aspect of the present invention includes a step of mounting a first semiconductor 
chip on a substrate provided with terminals for connecting conductive wires, a 
step of connecting a first semiconductor chip mounted on the substrate and the 
terminals provided on the substrate with conductive wires, a step of disposing 
insulating resin on the first semiconductor chip, and a step of attaching a second 
semiconductor chip onto the first semiconductor chip by pressing a projecting 
part formed on a rear surface of the second semiconductor chip onto the 
insulating resin. 
[0030] 

In this way, by stacking the second semiconductor chip on the first 
semiconductor chip, it is possible to attach the second semiconductor chip to the 
first semiconductor chip while making the insulating resin bulge from the 
projecting part. This means that it is possible to attach the second 
semiconductor chip onto the first semiconductor chip while filUng a stepped part 
in a rear surface of the second semiconductor chip on which the projecting part is 
provided. This makes it possible to suppress the increases in the number of 
manufacturing processes, to improve the strength of end parts of the second 
semiconductor chip, and also to prevent the first conductive wire from 
contacting the rear surface of the second semiconductor chip. 
[0031] 

Also, a method of manufacturing a semiconductor device according to an 
aspect of the present invention further comprises a step of half cutting a rear 
surface of a wafer, a surface of which has been divided by scribe lines, to form 
trenches that are disposed opposite the scribe lines, and a step of cutting the 
trenches along the scribe lines to form the second semiconductor chips that 
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respectively have projecting parts formed on the rear surfaces thereof By doing 
so, it is possible to form projecting parts on the rear surfaces of a plurality of 
semiconductor chips in a single operation and to stably stack the second 
semiconductor chip on the first semiconductor chip connected by wire bonding 
while preventing the manufacturing process from becoming complex. 
[0032] 

Also, according to a method of manufacturing a semiconductor device 
according to an aspect of the present invention, the rear surface is half cut by 
one of dicing with a blade with a rounded tip, isotropic etching, and laser 
machining. 
[0033] 

By doing so, it is possible to form projecting parts on rear surfaces of a 
plurality of semiconductor chips in a single operation and to make such 
projecting parts on the rear surfaces of the semiconductor chips curved. This 
means that even in the case where end parts of the semiconductor chips have 
been made slim due to the formation of the projecting parts on the rear surfaces 
of the semiconductor chips, it is possible to improve the strength of the end parts 
of the semiconductor chips while suppressing the increases in complexity for the 
manufacturing process, and it is possible to stably manufacture a stacked 
structure of semiconductor chips connected by wire bonding. 
[0034] 

Also, a method of manufacturing a semiconductor device according to an 
aspect of the present invention further includes a step of forming an insulating 
film on a rear surface of the wafer in which the trenches have been formed. By 
doing so, it is possible to form, in a single operation, insulating films on entire 
rear surfaces of a plurality of semiconductor chips on which projecting parts are 
formed. This means that it is not necessary to separately form insulating films 
on respective second semiconductor chips to prevent short circuits between the 
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first conductive wires and the rear surfaces of the second semiconductor chips, 
and it is possible to stably stack the second semiconductor chips on the first 
semiconductor chips that are connected by wire bonding while suppressing the 
increases in complexity for the manufacturing process. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0035] 

FIG. 1 is a schematic cross-sectional view showing the construction of a 
semiconductor device according to a first embodiment. 
[0036] 

FIGS. 2(a), 2(b) and 2(c) are a series of cross-sectional views showing a 
method of manufacturing the semiconductor device shown in FIG. 1. 
[0037] 

FIGS. 3(a), 3(b), 3(c), 3(d) and 3(e) are a series of cross-sectional views 
showing a method of manufacturing the semiconductor device shown in FIG. 1. 
[0038] 

FIG. 4 is a schematic cross-sectional view showing the construction of a 
semiconductor device according to a second embodiment. 
[0039] 

FIGS. 5(a), 5(b), 5(c) and 5(d) are a series of cross-sectional views 
showing a method of manufacturing the semiconductor device shown in FIG. 4. 
[0040] 

FIGS. 6(a), 6(b), 6(c) and 6(d) are a series of schematic cross-sectional 
views showing the construction of a semiconductor device according to a third 
embodiment. 
[0041] 

FIGS. 7(a), 7(b), 7(c), 7(d) and 7(e) are a series of cross-sectional views 
showing a method of manufacturing the semiconductor device shown in FIGS. 



- 12- 



6(a), 6(b), 6(c) and 6(d). 
[0042] 

FIG. 8 is a schematic cross-sectional view showing the construction of a 
semiconductor device according to a fourth embodiment. 
[0043] 

FIG. 9 is a schematic cross -sectional view showing the construction of a 
semiconductor device according to a fifth embodiment. 
[0044] 

FIG. 10 is a schematic cross-sectional view showing the construction of a 
semiconductor device according to a sixth embodiment. 
[0045] 

FIG. 11 is a schematic cross-sectional view showing the construction of a 
semiconductor device according to the related art. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0046] 

A semiconductor device and method of manufacturing the same 
according to embodiments of the present invention will now be described with 
reference to the attached drawings. 
[0047] 

FIG. 1 is a schematic cross-sectional view showing the construction of a 
semiconductor device according to a first embodiment of the present invention. 
[0048] 

In FIG. 1, lands 2 connected to conductive wires 4d, 5d are provided on a 
front surface of a carrier substrate 1, and projecting electrodes 3 are provided on 
a rear surface of the carrier substrate 1. It should be noted that it is possible to 
use a two-sided substrate, a multilayer circuit board, a build-up substrate, a 
tape substrate or a film substrate, for example, as the carrier substrate 1. As 
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examples, polyimide resin, glass-epoxy resin, BT resin, a composite of aramid 
and epoxy, and ceramics and the like can be used as the material of the carrier 
substrate 1. Also, as examples, gold bumps, copper bumps or nickel bumps 
covered with a solder material or the like, or solder balls can be used as the 
projecting electrodes 3. 
[0049] 

The semiconductor chips 4a, 5a are respectively provided with electrode 
pads 4b, 5b that connect to the conductive wires 4d, 5d, and a projecting part 5e 
that is integrally formed with the semiconductor chip 5a is provided on a rear 
surface of the semiconductor chip 5a. It should be noted that the thickness of 
the semiconductor chip 5a can be set in a range of around 50 to 200pm, and the 
height of the projecting part 5e can be set in a range of around 30 to 150pm, for 
example. Also, as examples, gold wires, aluminum wires, or the like can be used 
as the conductive wires 4d, 5d. 
[0050] 

The semiconductor chip 4a is mounted face-up via an adhesive layer 4c 
on the carrier substrate 1. In addition, the semiconductor chip 5a is mounted 
face-up via the projecting part 5e on the semiconductor chip 4a, with the 
projecting part 5e being attached to the semiconductor chip 4a via the insulating 
resin 5c. It should be noted that a paste-type resin or a sheet-type resin may be 
used as the insulating resin 5c, and as examples, epoxy resin, acrylic resin, or 
maleimide resin may be used. It is also possible to mix filler, such as siUca or 
alumina, into the insulating resin 5c. By doing so, it is possible to reduce the 
hydrophilia of the insulating resin 5c and to make the linear expansion 
coefficient of the insulating resin 5c closer to that of the semiconductor chips 4a, 
5a. This makes it possible to ease the stress caused by the insulating resin 5c 
and thereby improve the reliability of the semiconductor device. 
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[0051] 

The semiconductor chip 4a mounted on the carrier substrate 1 is 
electrically connected to the lands 2 of the carrier substrate 1 via the conductive 
wires 4d and the semiconductor chip 5a that is stacked on top of the 
semiconductor chip 4a via the projecting part 5e is electrically connected to the 
lands 2 of the carrier substrate 1 via the conductive wires 5d. The 
semiconductor chips 4a, 5a to which the conductive wires 4d, 5d are respectively 
connected are sealed by a seaHng resin 6. 
[0052] 

Here, in the case where the semiconductor chip 5a is stacked on top of 
the semiconductor chip 4a, the height of the projecting part 5e can be set so that 
the conductive wires 4d do not contact the rear surface of the semiconductor chip 
5a. The projecting part 5e can be disposed on the semiconductor chip 4a so as to 
avoid the conductive wires 4d connected to the semiconductor chip 4a. 
[0053] 

By stacking the semiconductor chip 5a on the semiconductor chip 4a in 
this way, it is possible to fix the semiconductor chips 4a, 5a while preventing the 
conductive wires 4d from contacting the rear surface of the semiconductor chip 
5a. This means that even when the sizes of the semiconductor chips 4a, 5a are 
the same, it is possible to stack the semiconductor chip 5a on the semiconductor 
chip 4a to which the conductive wires 4d are connected while suppressing the 
increases in the number of manufacturing processes. 
[0054] 

In the case where the projecting part 5e is attached on the semiconductor 
chip 4a by the insulating resin 5c, by having the insulating resin 5c disposed on 
the semiconductor chip 4a bulge out around the projecting part 5e, it is possible 
to fill a stepped part on the rear surface of the semiconductor chip 5a on which 
the projecting part 5e is formed with insulating resin 5c, so that the conductive 
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wires 4d on the semiconductor chip 4a can be enclosed. 
[0055] 

By doing so, it is possible to maintain a fixed gap between the 
semiconductor chips 4a, 5a and to fix the conductive wires 4d on the 
semiconductor chip 4a with the insulating resin 5c. This means that even in the 
case where the semiconductor chip 4a connected to the conductive wires 4d is 
sealed with resin, it is possible to prevent the conductive wires 4d fi-om being 
moved by the injection pressure of the sealing resin 6. Also, while suppressing 
the increases in the number of manufacturing processes, it is possible to stack 
the semiconductor chip 5a on the semiconductor chip 4a that is connected by 
wire bonding. It is also possible to prevent abnormal contact of the conductive 
wires 4d. 
[0056] 

A space between the semiconductor chips 4a, 5a can be filled with the 
insulating resin 5c so that the insulating resin 5c is also present below the 
electrode pads 5b of the semiconductor chip 5a. By doing so, it is possible to 
maintain a fixed gap between the semiconductor chips 4a, 5a and to support a 
region in which the electrode pads 5b are formed with the insulating resin 5c. 
This means that even in the case where the conductive wires 5d are connected to 
the electrode pads 5b, it is possible to prevent damage to the semiconductor chip 
5a due to ultrasonic vibrations during wire bonding. While suppressing the 
increases in the number of manufacturing processes, it is possible to stack the 
semiconductor chip 5a on the semiconductor chip 4a connected by wire bonding, 
so that wire bonding can be carried out stably. 
[0057] 

FIGS. 2(a) - 2(c) are a series of cross-sectional views showing a method 
of manufacturing the semiconductor device shown in FIG. 1. 
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[0058] 

In FIG. 2(a), the semiconductor chip 4a is mounted face-up on the carrier 
substrate 1 via the adhesive layer 4c. By wire bonding the semiconductor chip 
4a mounted face-up on the carrier substrate 1, the lands 2 and the electrode 
pads 4b can be connected by the conductive wires 4d. 
[0059] 

Next, as shown in FIG. 2(b), the insulating resin 5c is disposed on the 
semiconductor chip 4a to which the conductive wire 4d is connected. It should be 
noted that when disposing the insulating resin 5c on the semiconductor chip 4a, 
it is possible to use a dispenser, for example. 
[0060] 

Next, as shown in FIG. 2(c), while pressing the insulating resin 5c 
against the rear surface of the semiconductor chip 5a on which the projecting 
part 5e is formed, the semiconductor chip 5a is mounted face-up on the 
semiconductor chip 4a. Here, while adjusting the amount of insulating resin 5c 
disposed on the semiconductor chip 4a and mounting the semiconductor chip 5a 
on the semiconductor chip 4a, the insulating resin 5c provided on the 
semiconductor chip 4a can be made to bulge out around the projecting part 5e. 
[0061] 

By doing so, by mounting the semiconductor chip 4a on the 
semiconductor chip 5a, it is possible to fill a stepped part on the rear surface of 
the semiconductor chip 5a on which the projecting part 5e is formed with the 
insulating resin 5c. This means that without increasing the number of 
manufacturing processes, it is possible to enclose the conductive wires 4d on the 
semiconductor chip 4a with the insulating resin 5c and to reinforce the space 
below the electrode pads 5b of the semiconductor chip 5a with the insulating 
resin 5c. 
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[0062] 

In a state where the semiconductor chip 5a is stacked on the 
semiconductor chip 4a via the projecting part 5e, the insulating resin 6 is 
hardened. After this, by carrying out wire bonding for the semiconductor chip 5a 
mounted face -up on the semiconductor chip 4a, the lands 2 and the electrode 
pads 5b are connected by the conductive wires 5d. Here, by filling parts of a rear 
surface of the semiconductor chip 5a corresponding to positions of the electrode 
pads 5b with the insulating resin 5c, it is possible to reinforce the space below 
the electrode pads 5b of the semiconductor chip 5a with the insulating resin 5c. 
This means that even when the conductive wires 5d are connected on the 
electrode pad 5b, it is possible to prevent damage to the semiconductor chip 5a 
by ultrasonic vibrations during wire bonding, and wire bonding can be carried 
out stably while suppressing the increases in the number of manufacturing 
processes. 
[0063] 

It should be noted that when the semiconductor chip 5a is attached onto 
the semiconductor chip 4a via the insulating resin 5c, it is possible to use an 
adhesive joint, such as an Anisotropic Conductive Film (ACF) joint, a 
Nonconductive Film (NCF) joint, anAnisotropic Conductive Paste (ACP) joint, or 
a Nonconductive Paste (NCP) joint. 
[0064] 

Next, as shown in FIG. 1, using a method such as transfer molding, the 
semiconductor chips 4a, 5a to which the conductive wires 4d, 5d are respectively 
connected are sealed using the sealing resin 6. Here, by filling the rear surface 
of the semiconductor chip 5a with the insulating resin 5c so as to enclose the 
conductive wires 4d on the semiconductor chip 4a, it is possible to fix the 
conductive wires 4d on the semiconductor chip 4a with the insulating resin 5c. 
This means that even when the semiconductor chip 4a to which the conductive 
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wires 4d are connected is sealed with resin, it is possible to prevent the 
conductive wires 4d from being moved by the injection pressure of the sealing 
resin 6. Also, while suppressing the increases in the number of manufacturing 
processes, it is possible to stack the semiconductor chip 5a on the semiconductor 
chip 4a that is connected by wire bonding and also possible to prevent abnormal 
contact of the conductive wires 4d. 
[0065] 

It should be noted that when the insulating resin 5c is provided between 
the semiconductor chips 4a, 5a, in place of providing the insulating resin 5c on 
the semiconductor chip 4a, it is possible to use a method such as printing or 
dipping, so that the insulating resin 5c adheres to the projecting part 5e. 
[0066] 

FIGS. 3(a) - 3(e) are a series of cross-sectional views showing the method 
of manufacturing the projecting part of the semiconductor device shown in FIG. 
1. 

[0067] 

In FIG. 3(a), a surface of a semiconductor wafer 11 is divided by scribe 
lines SBl to SB4, and active surfaces are respectively formed in the divided 
regions marked by the scribe lines SBl to SB4. In addition, electrode pads 12a 
to 12c are respectively provided. Openings 13 are also provided in the 
semiconductor wafer 11 avoiding the active surfaces formed on the 
semiconductor wafer 11. 
[0068] 

Next, as shown in FIG. 3(b), a rear surface 11' of the semiconductor wafer 
11 in which the openings 13 have been formed is ground to make the 
semiconductor wafer 11 sUm, and by having the openings 13 pass through the 
semiconductor wafer 11, through-holes 13' are formed in the semiconductor 
wafer 11. It should be noted that the openings may pass through the 
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semiconductor wafer 11 in advance. 
[0069] 

Next, as shown in FIG. 3(c), dicing tape 14 is stuck onto the active 
surface-side of the semiconductor wafer 11 in which the through-holes 13* have 
been formed. By positioning a blade 15 while referring to the through-holes 13', 
the center of the blade 15 is disposed so as to correspond to positions of the scribe 
lines SBl to SB4. After this, by half-cutting the rear surface of the 
semiconductor wafer 11 using the blade 15, trenches are formed in the rear 
surface of the semiconductor wafer 11, and projecting parts 16a to 16c are 
formed in the divided regions produced by the scribe lines SBl to SB4. It should 
be noted that in the case where a dicing apparatus that can position the blade 15 
on the rear surface of the semiconductor wafer 11 while looking at the active 
surface-side of the semiconductor wafer 11 is used, the through-holes 13' do not 
definitely need to be formed. 
[0070] 

Here, the depth of the trenches formed in the rear surface of the 
semiconductor wafer 11 can be set so that when the semiconductor chips 11a to 
11c formed with the projecting parts 16a to 16c are stacked on lower-level 
semiconductor chips connected by wire bonding, the conductive wires connected 
to the lower-level semiconductor chips do not contact the rear surfaces of the 
semiconductor chips 11a to 11c. The width of the blade 15 can be set so that the 
semiconductor chips 11a to 11c on which the projecting parts 16a to 16c are 
formed can be disposed on lower-level semiconductor chips while avoiding 
conductive wires connected to the lower-level semiconductor chips. 
[0071] 

Next, as shown in FIG. 3(d), the dicing tape 14 is peeled off the 
semiconductor wafer 11 on which the projecting parts 16a to 16c are formed, and 
dicing tape 17 is stuck onto a rear surface of the semiconductor wafer 11 via the 
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projecting parts 16a to 16c. 
[0072] 

Next, as shown in FIG. 3(e), a full cutting of the semiconductor wafer 11 
is carried out along the scribe lines SBl to SB4 using a blade 18, which is 

narrower than the blade 15, to form the semiconductor chips 11a to 11c that 
have the projecting parts 16a to 16c respectively formed on their rear surfaces. 
[0073] 

By doing so, it is possible to form the projecting parts 16a to 16c on the 
rear surfaces of the plurality of semiconductor chips 11a to 11c in a single 
operation, and it is possible to stably stack the semiconductor chips 11a to 11c on 
lower-level semiconductor chips connected by wire bonding, while preventing 
the manufacturing process from becoming complex. 
[0074] 

It should be noted that in the case where the semiconductor chips 11a to 
11c provided with the projecting parts 16a to 16c are formed, it is possible to half 
cut the surface of the semiconductor wafer 11 along the scribe lines SBl to SB4 
using the blade 18 and then half cut the rear surface of the semiconductor wafer 
11 using the blade 15. 
[0075] 

FIG. 4 is a schematic cross -sectional view showing the construction of a 
semiconductor device according to a second embodiment of the present 
invention. 
[0076] 

In FIG. 4, lands 22 that connect conductive wires 24d, 25d are provided 
on a front surface of a carrier substrate 21 and projecting electrodes 23 are 
provided on a rear surface of the carrier substrate 21. Also, electrode pads 24b, 
25b that connect the conductive wires 24d, 25d are respectively formed on 
semiconductor chips 24a, 25a, and a projecting part 25e, which is integrally 
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formed with the semiconductor chip 25a, is provided on a rear surface of the 
semiconductor chip 25a. An insulating layer 25f is also formed on the entire rear 
surface of the semiconductor chip 25a which includes the projecting part 25e. It 
should be noted that as examples, a silicon oxide film, a silicon nitride film or the 
like can be used as the insulating layer 25f 
[0077] 

Here, by forming the insulating layer 25e on the entire rear surface of 
the semiconductor chip 25a which includes the projecting part 25e, it is possible 
to prevent a short circuit occurring between the conductive wires 24d and the 
rear surface of the semiconductor chip 25a, even in the case where the 
conductive wires 24d that are connected to the semiconductor chip 24a are high. 
[0078] 

Next, the semiconductor chip 24a is mounted face-up on the carrier 
substrate 21 via an adhesive layer 24c. Also, the semiconductor chip 25a is 
mounted face-up on the semiconductor chip 24a via the projecting part 25e, and 
the projecting part 25e is attached to the semiconductor chip 24a via insulating 
resin 25c. Here, by making the insulating resin 25c bulge out around the 
projecting part 25e, it is possible to fill a stepped part on a rear surface of the 
semiconductor chip 25a on which the projecting part 25e is formed with the 
insulating resin 25c, so that it is possible to enclose the conductive wires 24d on 
the semiconductor chip 24a with the insulating resin 25c and to reinforce the 
space below electrode pads 25b of the semiconductor chip 25a with the 
insulating resin 25c. 
[0079] 

Also, the semiconductor chip 24a mounted on the carrier substrate 21 
can be electrically connected to the lands 22 of the carrier substrate 21 via the 
conductive wires 24d and the semiconductor chip 25a stacked on the 
semiconductor chip 24a via the projecting part 25e can also be electrically 
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connected to the lands 22 of the carrier substrate 21 via the conductive wires 25d. 
The semiconductor chips 24a, 25a, to which the conductive wires 24d, 25d are 
respectively connected, are sealed by sealing resin 26. 
[0080] 

It should be noted that the height of the projecting part 25e can be set so 
that in the case where the semiconductor chip 25a is stacked on the 
semiconductor chip 24a, the conductive wires 24d do not contact the rear surface 
of the semiconductor chip 25a. The projecting part 25e can also be disposed on 
the semiconductor chip 24a so as to avoid the conductive wires 24d connected to 
the semiconductor chip 24a. 
[0081] 

FIGS. 5(a) - 5(d) are a series of cross-sectional views showing a method 
of manufacturing the projecting part of the semiconductor device shown in FIG. 
4. 

[0082] 

In FIG. 5(a), the surface of a semiconductor wafer 31 is divided by scribe 
lines SB 11 to SB 14, active surfaces are respectively formed in the divided 
regions marked by the scribe lines SBll to SB14, and electrode pads 32a to 32c 
are respectively provided in the regions. Through-holes 33 are also formed in 
the semiconductor wafer 31 so as to avoid the active surfaces formed on the 
semiconductor wafer 31. 
[0083] 

Next, dicing tape 34 is stuck onto the active surface-side of the 
semiconductor wafer 31 in which the through-holes 33 is formed. By positioning 
a blade 35 while referring to the through-holes 33, the center of the blade 35 is 
disposed so as to correspond to positions of the scribe lines SBll to SB14. After 
this, by half-cutting the rear surface of the semiconductor wafer 31 using the 
blade 35, trenches are formed in the rear surface of the semiconductor wafer 31, 
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and projecting parts 36a to 36c are formed in the divided regions produced by 

the scribe lines SBll to SB14. 

[0084] 

Here, the depth of the trenches formed in the rear surface of the 
semiconductor wafer 31 can be set so that when the semiconductor chips 31a to 
31c formed with the projecting parts 36a to 36c are stacked on lower-level 
semiconductor chips connected by wire bonding, the conductive wires connected 
to the lower-level semiconductor chips do not contact rear surfaces of the 
semiconductor chips 31a to 31c. The width of the blade 35 can be set so that the 
semiconductor chips 31a to 31c, on which the projecting parts 36a to 36c are 
formed, can be disposed on lower-level semiconductor chips while avoiding 
conductive wires connected to the lower-level semiconductor chips. 
[0085] 

Next, as shown in FIG. 5(b), an insulating layer 39 is formed on the 
entire rear surface of the semiconductor wafer 31 including the surfaces of the 
projecting parts 36a to 36c by a method such as CVD. 
[0086] 

Next, as shown in FIG. 5(c), the dicing tape 34 is peeled off the 
semiconductor wafer 31 on which the projecting parts 36a to 36c are formed, and 
dicing tape 37 is stuck onto a rear surface of the semiconductor wafer 31 via the 
projecting parts 36a to 36c. 
[0087] 

Next, as shown in FIG. 5(d), a full cutting of the semiconductor wafer 31 
is carried out along the scribe lines SBll to SB 14 using a blade 38, which is 
narrower than the blade 35, to form the semiconductor chips 31a to 31c that are 
respectively provided with the projecting parts 36a to 36c and insulating layers 
39a to 39c. 
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[0088] 

By doing so, it is possible to form, in a single operation, the insulating 
layers 39a to 39c on the entire rear surfaces of the plurahty of semiconductor 
chips 31a to 31c on which the projecting parts 36a to 36c are respectively formed. 
This means that it is not necessary to separately form the insulating layers 39a 
to 39c on the respective semiconductor chips 31a to 31c to prevent short circuits 
between the conductive wires connected to the lower-level semiconductor chips 
and the rear surfaces of the semiconductor chips 31a to 31c and it is possible to 
stably, stack the semiconductor chips 31a to 31c on lower-level semiconductor 
chips connected by wire bonding while preventing the manufacturing process 
from becoming complex. 
[0089] 

FIGS. 6(a) - 6(d) are a schematic cross-sectional views showing the 
construction of a semiconductor device according to a third embodiment of the 
present invention. 
[0090] 

In FIG. 6(a), lands 42 that connect conductive wires 44d, 45d are 
provided on a surface of a carrier substrate 41, and projecting electrodes 43 are 
provided on a rear surface of the carrier substrate 41. Electrode pads 44b, 45b 
that connect conductive wires 44d, 45d are also respectively provided on 
semiconductor chips 44a, 45a, and a projecting part 45e that is integrally formed 
with the semiconductor chip 45a is provided on a rear surface of the 
semiconductor chip 45a. Here, at least a partial region of the projecting part 45e 
can be formed so as to widen towards the surface on which the projecting part 
45e is formed, and as one example, the projecting part 45.e can be formed with a 
curved shape. 
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[0091] 

By doing so, in the case where end parts of the semiconductor chip 45a 
have been made sUm due to the formation of the projecting part 45e on the rear 
surface of the semiconductor chip 45a, the stress apphed to end parts of the 
semiconductor chip 45a can be effectively dissipated. This means that the 
strength of the end parts of the semiconductor chip 45a can be increased while 
preventing the conductive wires 44d connected to the semiconductor chip 44a 
from contacting the rear surface of the semiconductor chip 45a, which makes it 
possible to prevent damage to the semiconductor chip 45a due to ultrasonic, 
vibrations and the like during wire bonding. 
[0092] 

Next, the semiconductor chip 44a is mounted face-up on the carrier 
substrate 41 via an adhesive layer 44c. In addition, the semiconductor chip 45a 
is mounted face-up on the semiconductor chip 44a via the projecting part 45e, 
with the projecting part 45e being attached onto the semiconductor chip 44a by 
insulating resin 45c. Here, by having the insulating resin 45c bulge out around 
the projecting part 45e, it is possible to fill a stepped part in a rear surface of the 
semiconductor chip 45a on which the projecting part 45e is formed with the 
insulating resin 45c, so that it is possible to enclose the conductive wires 44d on 
the semiconductor chip 44a with the insulating resin 45c and to reinforce spaces 
below electrode pads 45b of the semiconductor chip 45a with the insulating resin 
45c. 
[0093] 

The semiconductor chip 44a mounted on the carrier substrate 41 is 
electrically connected to the lands 42 of the carrier substrate 41 via the 
conductive wires 44d and the semiconductor chip 45a stacked on the 
semiconductor chip 44a via the projecting part 45e is electrically connected to 
the lands 42 of the carrier substrate 41 via the conductive wires 45d. The 
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semiconductor chips 44a, 45a to which the conductive wires 44d, 45d are 

respectively connected are sealed by sealing resin 46. 

[0094] 

Here, in the case where the semiconductor chip 45a is stacked on top of 
the semiconductor chip 44a, the height of the projecting part 45e can be set so 
that the conductive wires 44d do not contact the rear surface of the 
semiconductor chip 45a. The projecting part 45e can be disposed on the 
semiconductor chip 44a so as to avoid the conductive wires 44d connected to the 
semiconductor chip 44a. 
[0095] 

It should be noted that although a method for making at least a partial 
region of the projecting part 45e in a curved shape is described in the 
embodiment shown in FIG. 6(a), as shown in FIG. 6(b) it is possible to provide 
inclined surfaces 51c in at least part of a rear surface of a semiconductor chip 
51a that has electrode pads 51b formed on a front surface thereof. Also, as 
shown in FIG. 6(c), it is possible to provide, via inclined surfaces 52d, a 
projecting part 52c in at least a partial region of a rear surface of a 
semiconductor chip 52a that has electrode pads 52b formed on a front surface 
thereof Also, as shown in FIG. 6(d), it is possible to provide, via flat surfaces 
53d, a projecting part 53c with inclined surfaces in at least a partial region of the 
rear surface of the semiconductor chip 53a that has electrode pads 53b formed 
on a front surface thereof. 
[0096] 

FIGS. 7(a) - 7(e) are a series of cross-sectional views showing a method 
of manufacturing a projecting part of the semiconductor device shown in FIGS. 
6(a) - 6(d). 
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[0097] 

In FIG. 7(a), a surface of a semiconductor wafer 61 is divided by scribe 
lines SB21 to SB24, active surfaces are respectively formed in the divided 
regions marked by the scribe lines SB21 to SB24, and electrode pads 62a to 62c 
are respectively provided in these regions. Openings 63 are also provided in the 
semiconductor wafer 61 so as to avoid the active surfaces formed on the 
semiconductor wafer 61. 
[0098] 

Next, as shown in FIG. 7(b), a rear surface 61' of the semiconductor 
wafer 61 in which the openings 63 are formed is ground to make the 
semiconductor wafer 61 slim, and by passing the opening 63 through the 
semiconductor wafer 61, through-holes 63' are formed in the semiconductor 
wafer 61. 
[0099] 

Next, as shown in FIG. 7(c), dicing tape 64 is stuck onto the active 
surface-side of the semiconductor wafer 61 in which the through-holes 63' are 
formed. By positioning a blade 65 while referring to the through-holes 63', the 
center of the blade 65 is disposed so as to correspond to positions of the scribe 
lines SB21 to SB24. Here, the tip of the blade 65 can have a rounded shape. 
After this, by half-cutting the rear surface of the semiconductor wafer 61 using 
the blade 65, curved trenches are formed in the rear surface of the 
semiconductor wafer 61, and curved projecting parts 66a to 66c are formed in 
the respective divided regions produced by the scribe lines SB21 to SB24. 
[0100] 

Here, the depth of the trenches formed in the rear surface of the 
semiconductor wafer 61 can be set so that when the semiconductor chips 61a to 
61c formed with the projecting parts 66a to 66c are stacked on lower-level 
semiconductor chips connected by wire bonding, the conductive wires connected 
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to the lower-level semiconductor chips do not contact rear surfaces of the 
semiconductor chips 61a to 61c. The width of the blade 65 can be set so that the 
semiconductor chips 61a to 61c on which the projecting parts 66a to 66c are 
formed can be disposed on lower-level semiconductor chips while avoiding 
conductive wires connected to the lower-level semiconductor chips. 
[0101] 

Next, as shown in FIG. 7(d), the dicing tape 64 is peeled off the 
semiconductor wafer 61 on which the projecting parts 66a to 66c are formed and 
dicing tape 67 is stuck onto the rear surface of the semiconductor wafer 61 via 
the projecting parts 66a to 66c, 
[0102] 

Next, as shown in FIG. 7(e), a full cutting of the semiconductor wafer 61 
is carried out along the scribe lines SB21 to SB24 using a blade 68, which is 
narrower than the blade 65, to form the semiconductor chips 61a to 61c that 
have the curved projecting parts 66a to 66c respectively formed on the rear 
surface. 
[0103] 

By doing so, it is possible to make the projecting parts 66a to 66c formed 
on the rear surfaces of the semiconductor chips 61a to 61c curved and to form the 
projecting parts 66a to 66c on the rear surfaces of the semiconductor chips 61a to 
61c in a single operation. This means that even when the end parts of the 
semiconductor chips 61a to 61c have been made slim due to the formation of the 
projecting parts 66a to 66c on the rear surface of the semiconductor chips 61a to 
61c, it is possible to improve the strength of the end parts of the semiconductor 
chips 61a to 61c and to stably manufacture a stacked structure of semiconductor 
chips connected by wire bonding, while preventing the manufacturing process 
from becoming complex. 
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[0104] 

It should be noted that in the embodiment shown in FIGS. 7(a) - 7(e), a 
method in which the projecting parts 66a to 66c with curved shapes are formed 
by dicing using a blade with a rounded tip is described, the projecting parts 66a 
to 66c with curved shapes may be formed by isotropic etching or laser machining. 
By appropriately changing the shape of the tip of the blade, it is possible to form 
the projecting parts 66a to 66c with shapes corresponding to the shape of the tip 
of the blade. 
[0105] 

FIG. 8 is a schematic cross"sectional view showing the construction of a 
semiconductor device according to a fourth embodiment of the present invention. 
[0106] 

. In FIG. 8, lands 72 that connect conductive wires 74d, 75d are provided 
on a front surface of a carrier substrate 71 and projecting electrodes 73 are 
provided on a rear surface of the carrier substrate 71. Also, electrode pads 74b, 
75b that connect the conductive wires 74d, 75d are respectively provided on 
semiconductor chips 74a, 75a, and a projecting part 75e, which is integrally 
formed with the semiconductor chip 75a, is provided on a rear surface of the 
semiconductor chip 75a. The size of the semiconductor chip 75a can be made 
larger than the size of the semiconductor chip 74a. 
[0107] 

Next, the semiconductor chip 74a is mounted face-up on the carrier 
substrate 71 via an adhesive layer 74c. Also, the semiconductor chip 75a is 
mounted face-up on the semiconductor chip 74a via the projecting part 75e, the 
projecting part 75e is attached to the semiconductor chip 74a by insulating resin 
75c, and end parts of the semiconductor chip 75a are disposed over the 
conductive wires 74d that extend away from the semiconductor chip 74a. By 
doing so, it is possible to effectively use spaces above wiring regions of the 
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conductive wires 74d and to reduce the space used when mounting the 
semiconductor chip 75a without making the manufacturing process complex. 
[0108] 

Here, by having the insulating resin 75c bulge out around the projecting 
part 75e, it is possible to fill a stepped part of the rear surface of the 
semiconductor chip 75a on which the projecting part 75e is formed with the 
insulating resin 75c and thereby surround the conductive wires 74d on the 
semiconductor chip 74a with the insulating resin 75c and reinforce spaces below 
the electrode pads 75b of the semiconductor chip 75a with the insulating resin 
75c. 
[0109] 

The semiconductor chip 74a that is mounted on the carrier substrate 71 
is electrically connected via the conductive wires 74d to lands 72 of the carrier 
substrate 71 and the semiconductor chip 75a that is stacked on the 
semiconductor chip 74a via the projecting part 75e is electrically connected via 
the conductive wires 75d to the lands 72 of the carrier substrate 71. The 
semiconductor chips 74a, 75a to which the conductive wires 74d, 75d are 
respectively connected are sealed by sealing resin 76. 
[0110] 

Here, in the case where the semiconductor chip 75a is stacked on top of 
the semiconductor chip 74a, the height of the projecting part 75e can be set so 
that the conductive wires 74d do not contact the rear surface of the 
semiconductor chip 75a. The projecting part 75e can be disposed on the 
semiconductor chip 74a so as to avoid the conductive wires 74d connected to the 
semiconductor chip 74a. 
[0111] 

FIG. 9 is a schematic cross-sectional view showing the construction of a 
semiconductor device according to a fifth embodiment of the present invention. 
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[0112] 

In FIG. 9, a die-pad 82, which die-bonds a semiconductor chip 84a, is 
provided on a lead frame 81 that is also provided with leads 83 that connect 
conductive wires 84d, 85d. Electrode pads 84b, 85b that connect the conductive 
wires 84d, 85d are respectively provided on semiconductor chips 84a, 85a, and a 
projecting part 85e that is integrally formed with the semiconductor chip 85a is 
provided on a rear surface of the semiconductor chip 85a. 
[0113] 

Next, the semiconductor chip 84a is mounted face-up on the die-pad 82 of 
the lead frame 81 via an adhesive layer 84c. The semiconductor chip 85a is 
mounted face up on the semiconductor chip 84a via the projecting part 85e and 
the projecting part 85e is attached onto the semiconductor chip 84a by the 
insulating resin 85c. 
[0114] 

The semiconductor chip 84a die -bonded on the die -pad 82 is electrically 
connected to the leads 83 of the lead frame 81 via the conductive wires 84d and 
the semiconductor chip 85a stacked on the semiconductor chip 84a via the 
projecting part 85e is electrically connected to the leads 83 of the lead frame 81 
via the conductive wires 85d. Also, the semiconductor chips 84a, 85a to which 
the conductive wires 84d, 85d are connected are sealed by sealing resin 86. 
[0115] 

Here, in the case where the semiconductor chip 85a is stacked on top of 
the semiconductor chip 84a, the height of the projecting part 85e can be set so 
that the conductive wires 84d do not contact the rear surface of the 
semiconductor chip 85a. The projecting part 85e can be disposed on the 
semiconductor chip 84a so as to avoid the conductive wires 84d connected to the 
semiconductor chip 84a. Here, by making the insulating resin 85c bulge out 
around the projecting part 85e, it is possible to fill a stepped part on a rear 
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surface of the semiconductor chip 85a on which the projecting part 85e is formed 
with the insulating resin 85c, and thereby enclose the conductive wires 84d on 
the semiconductor chip 84a with the insulating resin 85c and reinforce the 
spaces below electrode pads 85b of the semiconductor chip 85a with the 
insulating resin 85c. 
[0116] 

In this way, even in the case where a stacked structure of the 
semiconductor chips 84a, 85a is mounted on the lead frame 81, it is possible to 
stack the semiconductor chip 85a on the semiconductor chip 84a to which the 
conductive wires 84d are connected while preventing the conductive wires 84d 
from contacting the rear surface of the semiconductor chip 85a. By doing so, it is 
possible to reduce the cost of the semiconductor device. 
[0117] 

FIG. 10 is a schematic cross -sectional view showing the construction of a 
semiconductor device according to a sixth embodiment of the present invention. 
[0118] 

In FIG. 10, lands 92a that connect conductive wires 95d, 96d and lands 
92b joined to projecting electrodes 94c are provided on a surface of a carrier 
substrate 91, and projecting electrodes 93 are provided on a rear surface of the 
carrier substrate 91. Electrode pads 94b, on which the projecting electrodes 94c 
are disposed, are provided on the semiconductor chip 94a. Electrode pads 95b, 
96b that connect the conductive wires 95d, 96d are respectively provided on the 
semiconductor chip 95a, 96a and a projecting part that is integrally formed with 
the semiconductor chip 96a is provided on a rear surface of the semiconductor 
chip 96a. It should be noted that gold bumps, copper bumps or nickel bumps 
covered with a solder material or the like, or solder balls can be used as 
examples of the projecting electrodes 93, 94c. 
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[0119] 

The semiconductor chip 94a is mounted via the projecting electrode 94c 
on the carrier substrate 91 as a flip -chip. It should be noted that in the case 
where the semiconductor chip 94a is mounted via the projecting electrodes 94c 

on the carrier substrate 91 as a flip-chip, it is possible to use adhesive joints, 
such as ACF joints, NCF joints, ACP joints, or NCP joints, for example, or metal 
joints such as solder joints or alloy joints. 
[0120] 

The semiconductor chip 95a is mounted face-up via the adhesive resin 
95c on a rear surface of the semiconductor chip 94a mounted as a flip-chip. In 
addition, the semiconductor chip 96a is mounted face-up via the projecting part 
96e on the semiconductor chip 95a, and the projecting part 96e is attached onto 
the semiconductor chip 95a by insulating resin 96c. 
[0121] 

The semiconductor chip 95a, which is mounted on the rear surface of the 
semiconductor chip 94a, is electrically connected to the lands 92a of the carrier 
substrate 91 via the conductive wires 95d, and the semiconductor chip 96a, 
which is stacked on the semiconductor chip 95a via the insulating resin 97 is 
electrically connected to the lands 92a of the carrier substrate 91 via the 
conductive wires 96d. The semiconductor chip 94a mounted as a flip -chip and 
the semiconductor chips 95a, 96a to which the conductive wires 95d, 96d are 
respectively connected are sealed by sealing resin 97. 
[0122] 

Here, in the case where the semiconductor chip 96a is stacked on top of 
the semiconductor chip 95a, the height of the projecting part 96e can be set so 
that the conductive wires 95d do not contact the rear surface of the 
semiconductor chip 96a. The projecting part 96e can be disposed on the 
semiconductor chip 95a so as to avoid the conductive wire 95d connected to the 
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semiconductor chip 95a. Also, by having the insulating resin 96c bulge out 
around the projecting part 96e, it is possible to fill a stepped part on the rear 
surface of the semiconductor chip 96a on which the projecting part 96e is formed 
with the insulating resin 96c, so that the conductive wires 95d on the 
semiconductor chip 95a can be enclosed in the insulating resin 96c and spaces 
below the electrode pads 96b of the semiconductor chip 96a can be reinforced 
with the insulating resin 96c. 
[0123] 

In this way, by stacking the semiconductor chip 96a on the 
semiconductor chip 95a, it is possible to fix the semiconductor chips 95a, 96a 
while preventing the conductive wires 95d from contacting the rear surface of 
the semiconductor chip 96a, and while suppressing the height of the structure, it 
is possible to provide the semiconductor chip 94a between the carrier substrate 
91 and the semiconductor chip 95a. This means that it is possible to stack the 
semiconductor chip 96a on the semiconductor chip 95a connected by wire 
bonding while suppressing the increases in the number of the manufactxu^ing 
processes, and the number of stacked semiconductor chips 94a to 96a can be 
increased while making space savings. 
[0124] 

It should be noted that the semiconductor device described above can be 
applied to electronic appliances such as a liquid crystal display, a mobile phone, 
a mobile information terminal, a video camera, a digital camera, a Mini Disk 
(MD) player or the like, and can be used to reduce the cost of an electronic 
appliance while making the electronic appliance smaller and lighter. 
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